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(57)Abstract: '*> ** 

PROBLEM TO BE SOLVED: To produce an electric resistance welded 
tube excellent in liq. pressure bulging formability required for the stock 
for automotive structural parts such as parts concerned to automobiles 
such as suspension arms, frame parts or the like and to provide a 
method for producing the same. 

SOLUTION: This electric resistance welded tube excellent in liq. 
pressure bulging formability is the one in which a steel strip having a 
compsn. contg., by weight, 0.01 to 0.1% C, 0.005 to 1.0% Si, 0.2 to 1.6% 
Mn, 0.01 to 0.08% AI, 0.0006 to 0.006% N and 0.0002 to 0.005% B, 
satisfying <0.015% S, 0.1<B/N<2 and <0.01% Ti+Nb+V, and the balance 
substantial iron is used as the stock. Furthermore, the slab having the 
above compsn. is subjected to hot rolling, after that, its temp, is held at 
600 to 720° C fork >2sec in the process of runout or, after gradual 
cooling, it is coiled at 350 to 550° C to form its structure into a 
structure of >80% ferrite, and the balance bainite, and this steel strip is 
subjected to sizing at 1 to 10% width contraction percentage and is 
made into a tube. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1]By weight, C:0.01 to 0.1%, Si:0.005-1.0%, Mn:0.2-1.6%, aluminum: An electroseamed steel pipe excellent 
in fluid pressure bulge-forming nature characterized by the remainder consisting of iron substantially at 
S<=0.015%0.1 <=B/N<=2 Ti+Nb+V<=0.01% including 0.01 to 0.08%, N:0.0006 to 0.006%, and B:0.0002 to 0.005%. 
[Claim 2]By weight, C:0.01 to 0.1%, Si:0.005-1 .0%, Mn:0.2-1.6%, aluminum : Including 0.01 to 0.08%, N:0.0006 to 
0.006%, and B:0.0002 to 0.005%, at S<=0.015%0.1 <=B/N<=2 Ti+Nb+V<=0.01%. The remainder rolls round slab 
which consists of iron substantially at 350-550 ** after 2-second or more temperature retention or annealing at 
600-720 ** in inside of an after-hot-rolling runout, A manufacturing method of an electroseamed steel pipe 
excellent in fluid pressure bulge-forming nature forming a steel strip made into not less than 80% of ferrite, and a 
remainder bainite texture so that a width contraction percentage may be 1 to 10%. 

[Claim 3]A manufacturing method of an electroseamed steel pipe excellent in the fluid pressure bulge-forming 
nature according to claim 1 or 2 annealing a seam welded area or the whole of said electroseamed steel pipe at 
500-700 **. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to an electroseamed steel pipe excellent in the fluid pressure 
bulge-forming nature which makes automobile structural parts, such as circumference parts of an automobile 
leg, such as a suspension arm, and a frame part article, for example, and a manufacturing method for the same. 
[0002] 

[Description of the Prior Art]As conventional technology about the hot-rolling steel strip for electroseamed 
steel pipes excellent in processability, raising elongation [ after electric resistance welding ], flat nature, and 
expansion nature is indicated by JP,60-17053,A by considering the steel which has predetermined chemical 
composition as a specific organization, for example. Raising flat nature and expansion nature and the cutting 
ability of a weld bead part is indicated by JP,60-21357,A by containing predetermined chemical composition. 
[0003]On the other hand, as conventional technology about the hot-rolling steel strip excellent in processability, 
for example JP,62-37089,B, Raising the stretch-flanging nature of a steel strip, etc. by making into a specific 
rate percentage of the organization of steel which has predetermined chemical composition is indicated by JP,1- 
43005.B, JP,1-46583,B, JP,2-48608,B, and JP.4-2441 8,B. 
[0004] 

[Problem(s) to be Solved by the Invention]Although fluid pressure bulge forming is a leading processing means as 
a forming process of an electroseamed steel pipe, When performing a big overhang, in order to prevent a fracture 
arising, in the electroseamed steel pipe manufactured in the case where an overhang is performed after bending, 
by conventional technology which was indicated to JP.60-1 7053.A or JP, 60-21 357.A, intermediate annealing is 
required. 

[0005]On the other hand, JP,62-37089,B, JP,1-43005,B, Even if it applies as it is what was shown in JP,1- 
46583.B, JP,2-48608,B, JP,4-24418,B, etc. to an electroseamed steel pipe, it is difficult the ductility by 
tubulation distortion, and for especially the fall of uniform elongation (U— El) to be remarkable, and to perform 
severe fluid pressure bulge forming. 

[0006]This invention cancels these problems and an object of this invention is to provide an electroseamed steel 
pipe excellent in the fluid pressure bulge-forming nature required of the raw material of automobile structural 
parts, such as circumference parts of an automobile leg, such as a suspension arm, and a frame part article, and 
a manufacturing method for the same. 
[0007] 

[Means for Solving the Problem]An electroseamed steel pipe excellent in fluid pressure bulge-forming nature 
concerning this invention, C:0.01 to 0.1%, Si:0.005-1.0%, Mn : 0.2 to 1.6%, aluminum: Including 0.01 to 0.08%, 
N:0.0006 to 0.006%, and B:0.0002 to 0.005%, it is S<=0.015%0.1 <=B/N<=2 Ti+Nb+V<=0.01%, and the remainder 
consists of iron substantially. 

[0008]A manufacturing method of an electroseamed steel pipe excellent in fluid pressure bulge-forming nature. 
By weight, C:0.01 to 0.1%, Si:0.005-1 .0%, Mn:0.2-1.6%, aluminum : Including 0.01 to 0.08%, N:0.0006 to 0.006%, and 
B:0.0002 to 0.005%, at S<=0.015%0.1 <=B/N<=2 Ti+Nb+V<=0.01%. It is in forming a steel strip which the remainder 
rolled round slab which consists of iron substantially at 350-550 ** after 2-second or more temperature 
retention or annealing at 600-720 ** in inside of an after-hot-rolling runout, and made not less than 80% of 
ferrite, and a remainder bainite texture so that a width contraction percentage may be 1 to 10%. 
[0009]It is in annealing a seam welded area or the whole of said electroseamed steel pipe at 500-700 **. 
[0010] 
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[Embodiment of the Invention]The reason for limitation of the component composition of an electroseamed steel 
pipe excellent in the fluid pressure bulge-forming nature concerning this invention is as follows. C is an 
indispensable element, in order to make the bainite of desired quantity generate and to secure a target 
organization. The electroseamed steel pipe which there were few falls of the fluid pressure bulge-forming nature 
according [ an addition ] to tubulation distortion, and was excellent in the weight ratio among 0.01 to 0.1% at fluid 
pressure bulge-forming nature is obtained. As for the electroseamed steel pipe many excelled [ electroseamed 
steel pipe ] this in fluid pressure bulge-forming nature by the ductile fall by tubulation distortion becoming large 
at least, an addition is not obtained. Si is a useful element, in order to promote generation of a ferrite and to 
secure a desired ferrite content. At less than 0.005%, it is deficient in the addition effect at a weight ratio, and 
since the fluid pressure bulge-forming nature of an electric-resistance-welding part will deteriorate if 1.0% is 
exceeded on the other hand, let this be a maximum. Mn is an indispensable element, in order to make the bainite 
of desired quantity generate and to secure a target organization. The organization which bainite distributed 
minutely among 0.2 to 1.6% by the weight ratio in the addition is obtained. If there are few additions than 0.2%, a 
pearlitic transformation will happen, and if more than 1.6%, a ferrite transformation will be controlled, the 
organization of a request of all is not obtained, but the fall of the fluid pressure bulge-forming nature by 
tubulation becomes large, aluminum is added as a deoxidizing element, and if 0.01% is a minimum and the addition 
effect exceeds 0.08% on the other hand, fluid pressure bulge-forming nature will deteriorate according to 
increase of inclusion. Since S degrades the fluid pressure bulge-forming nature of a seam welded area, it needs 
to consider it as 0.015% or less. Addition of Ti, Nb, and V controls the fall of the fluid pressure bulge-forming 
nature by tubulation distortion, and the electroseamed steel pipe excellent in fluid pressure bulge-forming nature 
is obtained. The fall of the fluid pressure bulge-forming nature according [ superfluous addition ] to tubulation 
distortion rather becomes large. That is, since the fall of fluid pressure bulge-forming nature will become large if 
the total addition of Ti, Nb, and V exceeds 0.01%, let a total of 0.01% be a maximum of an addition. 
[001 1]Since fluid pressure bulge-forming nature will fall if 0.006% is exceeded, N makes this a maximum. It will 
finish, if less than 0.0006%, and it does not deposit as AIN between stands, but an austenite grain becomes big 
and rough, and since fluid pressure bulge -forming nature falls, let this be a minimum. B has an effect which 
detoxicates the adverse effect to the fluid pressure bulge-forming nature of N by addition 0.0002% or more, and 
its fluid pressure bulge-forming nature improves by addition. This fluid pressure bulge-forming nature 
improvement effect has a remarkable B/N ratio between 0.1-2. On the other hand, since fluid pressure bulge- 
forming nature will fall on the contrary if an addition exceeds 0.002%, let this be a maximum. The relation 
between N, B addition, and fluid pressure bulge-forming nature is shown in draw ing 1. Fluid pressure bulge- 
forming nature gave fluid pressure from the inside for having carried out bending of the electroseamed steel pipe 
(straight pipe) of 60.5 mmphix2.6mmt, and this to 90 degrees by bend-radii 200mmR (curved pipe), and evaluated 
it by the peripheral length rate of change at the time of a fracture (d Q ) here. In dr awin g 1, a straight pipe and (b) 
of (a) are data (numerical value with a round head) about a curved pipe. When N and B element are in the 
stipulated range of this invention, including N:0.0006 to 0.006%, and B:0.0002 to 0.005% in the case of 0.1 
<=B/N<=2, It turns out that a straight pipe shows not less than 25%, a curved pipe shows the high peripheral 
length rate of change of not less than 15%, and it excels in fluid pressure bulge-forming nature. 
[0012]The electroseamed steel pipe which has the above-mentioned component composition is made from the 
hot-rolling steel strip, and the slab with which hot-rolling is presented in order to consider it as this hot-rolling 
steel strip may be reheated once it cools below to A 3 transformation point after continuous casting, and it may 
hot-roll continuously after continuous casting. 

[0013]the 600-720 ** temperature region in the inside of a runout until the steel strip after the finish rolling by 
said hot-rolling is rolled round — 2-second or more temperature retention — or it must cool slowly. When 
annealing of whether the retention time in this temperature region is less than 2 seconds is not carried out, the 
ferrite content of said ****** is not obtained but fluid pressure bulge-forming nature falls. 

[0014]The steel strip after said finish rolling needs to be 350-550 ** in coiling temperature, in order to make the 
2nd phase of a microstructure into a bainite texture. If coiling temperature exceeds 550 **, in order that perlite 
may generate, the fall of the fluid pressure bulge-forming nature by tubulation distortion becomes large. On the 
other hand, at less than 350 **, when martensite generates and the intensity in a steel strip increases, the fall of 
the fluid pressure bulge-forming nature by tubulation distortion becomes large. 

[0015]In addition to the microstructure of a steel composition and a steel strip, the fluid pressure bulge-forming 
nature of an electroseamed steel pipe also receives the influence of the deformation amount by shaping. Since 
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the fall of fluid pressure bulge-forming nature will become remarkable if the width contraction percentage by 
shaping exceeds 10%, let this be a maximum. If the width contraction percentage by shaping is not filled to 1%, 
the fluid pressure bulge-forming nature in a hoop direction will become uneven, and in order that distortion may 
concentrate on a low part relatively and a moldability may reduce fluid pressure bulge-forming nature, let this be 
a minimum. A width contraction percentage is based on a following formula. 

Width contraction percentage = {[slit width]-pi ([outer diameter]-[board thickness])} /pi([outer diameter]-[board 
thickness]) x (100%) 

The relation between a width contraction percentage and fluid pressure bulge-forming nature is shown in 
drawing 2. It turns out that the high peripheral length rate of change of not less than 1 5% is acquired by a curved 
pipe, and the straight pipe is excellent in the range whose width contraction percentage is 1 to 10% not less than 
25% at fluid pressure bulge-forming nature. 

[0016]The hot-rolling steel strip which has the above predetermined component composition and has an 
organization which consists of not less than 80% of ferrite obtained by the above-mentioned manufacturing 
conditions, and remainder bainite, The electroseamed steel pipe with which the width contraction percentage by 
shaping was formed at 1 to 10% has a small fluid pressure bulge-forming nature decrease amount by tubulation 
distortion, and the reason for having the fluid pressure bulge-forming nature outstanding after tubulation is 
considered as follows. In an unprocessed hot-rolling steel strip, what has a higher ferrite molar fraction has 
higher fluid pressure bulge-forming nature. However, a plain ferrite has the remarkable fluid pressure bulge- 
forming nature fall accompanying work hardening of tubulation etc. This is considered to be for the 
rearrangement which works at the time of processing to be uniformly slippery over a sliding surface, and to 
cause work hardening. On the other hand, if less than 20% of bainite is included, it will be thought that movable 
dislocation density is high even if the slide of a rearrangement happens unevenly and processing advances to 
some extent, and the fall of fluid pressure bulge-forming nature is controlled. Furthermore, the high 
electroseamed steel pipe of fluid pressure bulge-forming nature is obtained by fluid pressure bulge-forming 
nature by detoxicating ****** N by B in an adverse effect. 
[0017] 

[Example]Next, the electroseamed steel pipe obtained with the application of this invention is explained 
concretely. 

(Example 1) Eight sorts of steel shown in Table 1 was ingoted, and the tube was formed to the electroseamed 
steel pipe of 60.5phix2.6mmt on the hot-rolling conditions and tubulation conditions which were specified to this 
invention as shown in Table 2. The hydrostatic bulge test was done for these steel pipes after bending of 
200mmR-90" with a straight pipe, and the peripheral length rate of change was evaluated. Steel A-F which 
satisfies this invention ingredient shows high fluid pressure bulge-forming nature compared with the comparison 
steel G and H also in any of a straight pipe and a curved pipe. 
[0018] 

[Table 1] 
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[Table 2] 
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[0020](Example 2) The steel strip which changed various hot-rolling conditions and tubulation conditions, and 
manufactured them as shown in Table 3 using above mentioned steel A~F was formed to the electroseamed 
steel pipe of 60.5phix2.6mmt. The hydrostatic bulge test was done for these steel pipes after bending of 
200mmR-90" with a straight pipe, and the peripheral length rate of change was evaluated. The steel pipe by 
which hot-rolling conditions, a microstructure, and tubulation conditions fulfill the conditions specified by this 
invention shows high fluid pressure bulge-forming nature compared with a comparative example also in any of a 
straight pipe and a curved pipe. 
[0021] 
[Table 3] 
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[0022] 

[Effect of the Invention]According to this invention, the electroseamed steel pipe excellent in the fluid pressure 
bulge-forming nature used for automobile structural members, such as a suspension arm, is obtained as 
mentioned above. 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawin g 1] They are graph charts showing a relation with the peripheral length rate of increase at the time of 
fluid pressure bulge forming of N of the electroseamed steel pipe of this invention, B addition, a straight pipe, 
and a curved pipe. 

[Dra wing 2] They are graph charts showing a relation with the peripheral length rate of increase at the time of 
fluid pressure bulge forming of a width contraction percentage, a straight pipe, and a curved pipe. 
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DRAWINGS 


[Dra win g 1] 



[Drawing 2] 
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C 

Si 
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Al 

N 
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B/N 


A 

0.08 

0.02 

0.25 

0. 01 

0.012 

0. 03 

0. 0009 

0.0005 


0. 56 


B 

0.05 

O.01 

0. 28 

0.01 

0.006 

0.03 

0, 00 2 3 

0.0017 

Ti :0. 01 

0. 74 


C 

0.05 

0. 02 

,1. 27 

0. 01 

0.002 

0.04 

0. 0028 

0.0024 


0.85 

mm 

D 

0.01 

0. 01 

0.80 

0.07 

0.006 

0.03 

0, 0017 

0.0010 

0. QlNb-0. 3Cu-0. 2Ni 

0. 59 

E 

0.07 

0. 46 

1. 28 

0.01 

0.001 

0,03 

0. 0026 

0.0018 

Ca:0. 003 

0.69 


F 

0.05 

0. 05 

1. 26 

0. 10 

0. 001 

0. 03 

0, 0017 

0.0024 

0. 01Nb-0. 3Cu-0. 2N1 

1. 41 


G 

0. 04 

0. 02 

0. 35 

0.01 

0. 006 

0. 03 

0. 00 3 4 
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0. 0 4 

0 01 

1.26 
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0.011 

0. 03 

0. 00 28 
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at 
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A 

1 

650 


520 


94 


380 

29 

17 


B 

2 

690 


480 


92 


410 

28 

17 

C 

3 

700 


400 


91 


450 

27 

16 

D 

4 

710 


510 


98 


440 

27 

16 

E 

5 

710 


420 


88 


520 

26 

15 

F 

6 

650 


480 


93 


540 

25 

15 

G 

7 

680 


120 


91 


420 

18 

7 


H 

8 
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460 


91 


430 

21 

10 
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94 

// 
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17 
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11 
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12 

94 

,, 
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22 
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4 

94 
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4 

93 
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„ 
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28 
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690 
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4 
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4 
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4 
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4 
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4 
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— 27 — 1 

16 

D 

18 
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4 

460 

4 

97 

„ 
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— 27 — 

' 16 — 

D 

19 
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5 
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0. 4 
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4 
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4 
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26 
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E 
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22 
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23 
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13 
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21 

11 
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91 
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25 
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mm 
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26 
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